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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -43 as originally filed 

Claims, No.: 

1-36 as received on 07/09/2001 with letter of 03/09/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international. search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-36 

No: Claims 

Inventive step (IS) Yes: Claims 1-36 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-36 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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V.Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive 
step and industrial applicability; citations and explanations supporting such 
statement 

I 

The following documents have been considered for the purposes of this report: 

D1 : GOLDBERG L: 'MCNS/DOCSIS MAC CLEARS A PATH FOR THE CABLE- 
MODEM INVASION' ELECTRONIC DESIGN, US,PENTON PUBLISHING, 
CLEVELAND, OH, vol. 45, no. 27, 1 December 1997 (1997-12-01), pages 
69-70,74,78,80, XP000755759 ISSN: 0013-4872 

D2: EP-A-0 765 061 

D3: MONTEIRO F ET AL: 4 A NEW PROCESSOR ARCHITECTURE 

DEDICATED TO DIGITAL MODEM APPLICATIONS' MONTEREY, CA, MAY 
31 - JUNE 3, 1998,NEW YORK, NY: IEEE,US, 31 May 1998 (1 998-05-31 ), 
pages 494-497, XP000873538 ISBN: 0-7803-4456-1 

II 

This invention generally relates to the broadband communication systems for 
conveying digital data: More particularly, this invention relates to a programmable, 
general purpose Packet Processor (independent claim 1), which can be used, for 
example, as a Media Access Control module for modems. / 
It is therefore an object of the present invention to provide a Packet Processor for-the , 
broadband and wide band communication schemes, which is capable of implementing 
functions that must be handled in real time. 

Document D2, which is the most relevant prior art, discloses a computer network for 
high-speed data communication in which each client station contains a cable modem. It 
allows to avoid contention and to provide a good channel efficiency rate. The difference 
between the invention and D2 is that in the invention, the Packet Processor and the 
Modulator-Demodulator part of the modem are two separate units. 

/ 
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Document D1 discloses the DOCSIS specification which outlines the physical layer 
interfaces, MAC and transport protocols, security provisions, and other specification 
necessary for designing interoperable cable data components. It also discloses the 
BCM3220 MAC chip which incorporates all control, stream processing, and security 
functions required for a DOCSIS-compliant modem. In figure 2, the BCM3220 MAC 
chip contains a Message Processor including a MAC header processing and a MAC 
message processor (with CRC). No further precise description of the configuration of 
this message processor is given in D1 , which can be considered as defining the 
general state of the art and which is not considered to be of particular relevance. 

Document D3 describes a processor architecture dedicated to digital modem 
applications. No further precise description of the configuration of of the blocks of the 
disclosed modem is given in D3, which can also be considered as defining the general 
state of the art and which is not considered to be of particular relevance. 

An inventive step is therefore acknowledged and claims 1 to 36 fulfill the requirements 
of Article 33(3) PCT. 

VII. Certain defects in the international application 

1. The reference to the "spirit" of the invention has not been deleted on page 43, line 
8 (PCT Guidelines C-lll-4.3a and Article 6 PCT). 
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CLAIMS 

1. A Packet Processor (1) for processing received and transmitted data 
streams made of packets, each packet mainly comprises a header and a 
payload section, characterized by comprising: 

(A) A receiving part (23) comprising: 

(a) A receiving physical layer interface (40) by which a flow of data 
stream is conveyed from a modem to the Packet Processor; 

(b) A receiving Tubular Bus receiving the said flow of data stream 
which is conveyed from the modem to the Packet Processor (1), said 
receiving Tubular Bus conveying data, while processed, in the direction 
from the said receiving physical layer interface (6) to a host interface; 

(c) At least one processing unit (51, 52) between sections of the said 
first Tubular Bus for sequentially receiving portions of a data stream 
from a section of the Tubular Bus, processing the same, and outputting 
the processed data to a next section of the said first Tubular Bus; 

(d) One FIFO storage unit (70) before and one FIFO storage unit 
after (71) any of the said processing units on the receiving Tubular Bus, 
for providing a temporary storage for portions of the data stream; and 

(e) A first host interface for receiving data from the receiving Tubular 
Bus and conveying it to a host. 

(B) A transmitting part (24) comprising: 
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(f) A second host interface for receiving data from the host and conveying 
it to a second Tubular Bus; 

(g) A transmitting Tubular Bus for receiving the said flow of data stream 
which is conveyed from the host to the Packet Processor, said 
transmitting Tubular Bus conveying the data stream, while processed, 
in the direction from the said second host interface to a transmitting 
physical layer interface; 

(h) At least one processing unit (53, 54) between sections of the said 
transmitting Tubular Bus, for sequentially receiving portions of the 
data stream from a section of the Tubular Bus, processing the same, 
and outputting the processed data to the next section of the said 
transmitting Tubular Bus; 

(i) One FIFO storage unit before (73) and one FIFO storage unit (74) 
after any of the said processing units on the second Tubular Bus, for 
providing a temporary storage for portions of the data stream; and 

(j) A transmitting physical layer interface (40) for receiving processed 
data from the transmitting Tubular Bus and conveying the same to a 
modem. 

(C) A Backbone Bus (244) for conveying management data, instructions, 
and addresses between various components of the Packet Processor; 

and 

(D) Timing and control means (65) for administering the operation of the 
Packet Processor, and particularly the timing of using transmission slots for 
the transmit path. 
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2. A Packet Processor according to claim 1, wherein each of the processing 
units functions independently, but simultaneously, with the other 
processing units. 

3. A Packet Processor according to claim 1, comprising two processing units in 
the receiving part and two processing units in the transmitting part. 

4. A Packet Processor according to claim 3, wherein, in the receiving part, the 
processing unit closer to the modem handles the tasks of mainly processing 
the header, de framing the data stream, and detecting and correcting errors 
in the header of the received data stream; the processing unit closer to the 
host, mainly handles the tasks of logical analysis, including determining 
the length and type of the packets (management, or data), possible 
concatenation of packets, decrypting the received data stream, and error 
detecting and correcting of the data portion of the data stream; in the 
transmitting part, the processing unit closer to the host mainly handles the 
task of controlling allocation, and prioritizing the transmission sequences, 
and activities related to the creation of the header CRC of the transmitted 
data stream; the processing unit closer to the modem mainly handles the 
task of the creation of the main CRC, encription, and framing of the 
transmitted data. 

5. A Packet Processor according to claim 1, wherein each processing unit 
comprises a processor and at least one co-processor. 
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6. A Packet Processor according to claim 1, wherein each processing unit also 
comprises an internal memory. 

7. A Packet Processor according to claim 6, wherein the internal memory of 
each processing unit includes an instruction cache memory and a Scratch 
Pad RAM. 

8. A Packet Processor according to claim 1, further comprising a connection to 

an external memory unit. 

9. A Packet Processor according to claim 1, wherein the communication with 
the external memory unit is made by a processing unit of the packet 
processor, via the Backbone Bus, and an external bus arbiter. 

10. A Packet Processor according to claim 1, wherein each of the FIFO units 
comprises a plurality of memory cells for providing a sequential temporary 
storage for portions of the data stream. 

11. A Packet Processor according to claim 1, further comprising a 
connection to one or more external devices. 

12. A Packet Processor according to claims 11 and 8, wherein one of said 
devices is a storage unit, containing a code for operating the processor, said 
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code being downloaded into the internal memory of each processing unit of 

the packet processor, and into said external memory unit when initializing * 

the packet processor. 

13. A Packet Processor according to claim 1, further comprising an External 
Bus for communication with an external memory unit. 

14. A Packet Processor according to claim 13, wherein the communication 
with the external memory unit is made by a processing unit of the packet 
processor, via the External Bus, and an external bus arbiter. 

15. A Packet Processor according to claim 1, further comprising a debugging 
unit for assisting in the debugging of the packet processor. 

16. A Packet Processor according to claim 1, further comprising a DMA 
control unit for enabling internal transfer of data blocks between internal 
components of the packet processor, and transfer of data blocks between 
internal components of the packet processor and components external to 
the packet processor. 

17. A Packet Processor according to claim 1 fabricated in a VLSI form. 

18. A Packet Processor according to claim 1, further comprising a Serial 
Interface for carrying out communication with external serial components. 

AMENDED SHEET 



05-09-20C1 J37l /wO/99 



IL0000391 



-49- 

19. A Packet Processor according to claim 1, further comprising an 
Interrupt Central Unit for handling interruptions to components of the 
Packet Processor. 

20. A Packet Processor according to claim 1 for use in communication 
apparatus. 

21. A Packet Processor according to claim 20, wherein said communication 
apparatus is a modem. 

22. A Packet Processor according to claim 20, wherein said communication 
apparatus is a modem for TV cables. 

23. A Packet Processor according to claim 20, for use as a MAC module for a 
modem. 

24. A Packet Processor according to claim 20, for use in a communication 
routers. 

25. A. Packet Processor according to claim 1, wherein each processing unit 
comprises means for embedding one or more macro-instruction with the 
data flowing in the tubular bus, said macro instruction flowing with the 
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data over the tubular bus to a destination component downstream the 
tubular bus, and is used for controlling said component. 

26. A Packet Processor according to claim 25 wherein the component in the 
tubular bus which is the destination of said macro-instruction is a FIFO. 

27. A Packet Processor according to claim 1 wherein the second FIFO 
downstream the receiving bus is further associated with an address filter. 

28. A Packet Processor according to claim 27 wherein the said address filter 
is used for comparing a destination address that is detected in the data 
stream with a list of addresses stored in said address filter, and according 
to the result of the comparison, determines whether an operation should be 
taken or not on at least a portion of the data stream. 

29. A Packet Processor according to claim 27 wherein one operation that is 
taken based on said comparison is a flushing of the content of a FIFO and 
an ignoring of a portion of the data stream. 

30. A Packet Processor according to claim 1 wherein each of the processing 
units of the transmitting and/or receiving parts is a RISC processor. 

31. A Packet Processor according to claim 30 wherein each RISC processor 
of the transmitting and/or receiving parts is of an ARC type processor. 
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32. A packet processor according to claim 1, wherein the timing and control 
means are also used for administering the allocation of timing slots for the 
transmitted data stream. 

33. A Packet Processor according to claim 1 wherein the first and second 
host interfaces are fabricated within a same interface. 

34. A Packet Processor according to claim 1, for use in a modem for a 
wireless LAN. 

35. A Packet Processor according to claim 1, for use in Internet Protocol 
telephone modems. 

36. A Packet Processor according to claim 1 wherein the backbone bus is a 
ring type bus. 
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